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Evidence that the double PLL operated effectively against an extremely poor ac wave-shape is shown in Figure 6. A PLL generates a ramp signal that
is synchronized to the 60 Hz wave-shape of the busbar the VSC converter is connected to. This signal ramps from 0 degrees to 360 degrees once per
cycle as shown in Figure 6. From this ramp signal, the controls are locked onto to ensure the valves fire in correct sequence to the ac wave-shape.
Even though the phase voltage is going through a severe distortion, the two PLLs generate a stable ramp, indicating its robustness. Figure 6:
Functional performance of the PLLs on the Molokai monopole where the output of the second stage PLL is plotted as acceptable 60-Hz ramp signals.
Operation with One Monopole on Synchronized with an Independent Clock and the other Monopole with a PLL Having one monopole synchronized
with an independent clock and the other with a PLL is possible although the performance is not as robust as when both monopoles operated from
phase synchronized independent clocks. The cases with this hybrid control configuration are tested in the Appendix as Scenarios 2b-1, 2b-2, 2b-3, 2b-
4, 2b-5, 2b-6 and 2b-7. -12- This item ships from La Vergne,TN. Paperback.
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